Experimental conditions
General
1 H NMR and 13 C NMR spectra were recorded on a JEOL JNM-ECX400 and AL 300 spectrometers at ambient temperature using tetramethylsilane as an internal standard. ESI and MALDI-TOF mass spectra were measured on a JEOL JMS-T100LC AccuTOF spectrometer and JEOL spiral TOF JMS-S3000 spectrometer, respectively. UV-vis spectra were measured on a JASCO UV/VIS/NIR Spectro-photometer V-570. Steady-state fluorescence spectra were measured on JASCO FP-6600 in the range of 400-800 nm. Fluorescence quantum yields were measured on an Absolute PL Quantum Yield Measurement System C9920-02.
Thermogravimetric analysis were performed on a Seiko Thermal Analyser Exstar TG/DTA 6200.
Materials
Solvents and chemicals were reagent grade quality, obtained commercially and used without further purification except as noted. Thin-layer chromatography (TLC) and gravity column chromatography were performed on Art. 5554 (Merck KGaA), and Silica Gel 60N (Kanto Chemical Co.), respectively. For spectral measurements, spectral grade CH 2 Cl 2 were purchased from Nacalai tesque Inc.
Cyclic voltammetry
CV measurements were conducted in a solution of 0.1 M TBAPF 6 in dry benzonitrile with a scan rate of 100 mV/s at room temperature in an argon-filled cell. A glassy carbon electrode and a Pt wire were used as a working and a counter electrode, respectively. An Ag/Ag + electrode was used as a reference electrode, which was normalized with the half-wave potential of ferrocene/ferrocenium + (Fc/Fc + ) redox couple.
Device fabrication and evaluation.
Indium-tin-oxide (ITO)-patterned glass substrates (20.0 × 25.0 mm, 15 Ω per square) were washed with running water and were ultrasonically cleaned in detergent, pure-water and isopropanol for 10 min each. After the substrates were dried, (3,4-ethylenedioxythiophene):poly(4-styrenesulfonate) (PEDOT:PSS, Clevios P VP AI4083, 200 µL) was spin coated at 3000 rpm for 30 s in air followed by a thermal annealing treatment at 130 °C for 10 min in air. The thickness of the resulting PEDOT:PSS layer was about 30 nm.
The substrates were transferred to a N 2 -filled glove box (<10 ppm O 2 and H 2 O).
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The deposition process of organic active layers is illustrated in Fig. S1 . 
Film characterization.
The film was prepared as described above on clean ITO glass without PEDOT:PSS. The surface morphology of organic films was observed by SPA400，SPI3800N AFM (Seiko instruments Inc.) in tapping mode using silicon probes with a resonant frequency of ~138 kHz and a force constant of 16 N m -1 . The bulk structure of thin-films was evaluated by out-of-plane X-ray diffraction (XRD) measurements using a RINT-TTRⅢ/NM diffractometer equipped with a rotating anode (Cu Kα radiation, λ = 1.5418 Å). Ionization potential of the films was measured by a Riken photoelectron spectroscopy instrument, AC-3.
Experimental section

Synthesis
Scheme S1 Synthesis route of CP-C 60 and BuCP Porphyrin S4: S1 1 (1.04 g, 3.46 mmol), S2 (86 mg, 1.04 mmol), and S3 2 (320 mg, 2.42 mmol) and dry-CH 2 Cl 2 (600 mL) were added to a 1-L three-necked round-bottom flask under Ar. TFA (19 µm) was added to the solution, and the solution was stirred at room temperature for 16 h.
After the addition of tetrachloro-p-benzoquinone (1.41 g, 5.75 mmol), the solution was stirred at room temperature for 2.5 h and was neutralized with triethylamine (1 mL). The solution was concentrated to 100 mL, and Zn(OAc) 2 ·2H 2 O(380 mg, 2.07 mmol) in methanol was added to the solution. The solution was stirred at room temperature for 3h. The solvent was removed by evaporation and the crude product was purified by silica gel column chromatography with ethyl acetate/hexane (1:6) as an eluent to afford the purple powder S4 (320 mg, 22% 
